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=~ on Sunday, d¥arch llth, over 100 pounds of c-618

> .——E_—'f were pumped to the C-216 Dispossal Plant (K-1408); subseguently,

on Fednesday, Msroh l4th, a somewhat smaller quantity (estimated
at 15 1bs.) of C-616 was pumped to the Dispossl -Plant. &4 pre=
liminary study of the circumstances surrounding these evenis
nhas been made. It i3 1ikely that such occurrences msy be en-

. countered in the future, {inecluding the admission of enriched
C=618 into the plant, These considersations lesd to three

questions:

4
,(}q o ) 1. How will the normal operation of the c-216
: Dispossl FPlent be affected by C-616 intrusion?

"is. whet is the nature of the speeial hazards
- {ptroduced by toe admission of enriched Cc-61617

3. What steps can be taken to prevent passaje of
C~818 into the Dispossl Flent?

It is the purpose of this memorandum to call attention to the
problem, and to present & brief picture of possible steps Lo
be teken. The subject hss already been presented verbally
the people directly concerned, md further study is in progres

REASONS FOR C-£16 ADMISSION

\u on Priday, Narch 9th, & G-74 valve was inadvertentlYy
\\;\:' opensd, and cells in e cascade (Buildings 3502-3, 302-6,
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part of 30R8c4) were preasured up with GeT4, soms nesrly tao’
atmospherif pressure, before the G-74 was ocut off. Efforts
were made to remove the (=74 using & small portable cold tr&p
{15 the absence of the regular cold trap squipment), but its
capacity was teo small to effect the desired purification,
The portable C-618 disposal truck was then pressed into &
and used to capscity. ™is %eo was not sufficisnt, and becsuse

of pressure from Carbide and Cerbon, the decision was taken on
sunday, Merch llth, to use the C-21.6 diszposal pumps {Stokes)

to remove (-74 and Cc-618 colleoting at the 1ight end of the

cascade when operating for separacion. Over 100 pounds of c-816 :
are estimated to have been pumped to the Disposal Plsnt. obviously,
this type of accident will likely not recur when colé traps are

in service. UN CIFn B
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On WednesadaY, March 14th, C=216 was inadventently ad~
mitted tO cells operating on (=616 from & cell belng conditicned.
Since it was not pegarded as safe to bri Cc-216 into contact
with carbon, {in the ¢~-616 disposal trneg%, gnd in the absence
of & cold Lrep, 1¢ was again decided to use the Stokes C-816
disposal pumps, snd & quantity of C-616, roughly estimated at
18 1lbs., wa8 pumped to the (=216 pispossl Plant. ‘

PHENOMERA AT THE DISPOSAL FLART

The foreioing events werse found out by the writer as &
result of an jnvestigetion made toO determine the csuse of the
brown coloration which aeppesared in the caustic solution used in
the C-218 pisposal Plant on sundsy, Msrch 1lth, This prown color -
was quite strona, pesembling irod, and appesbed UO pe dus to '
some soluble forelzn msterial. NO. effact was noticed on the
offioiency of operation of the plant. '

CHEMI STRY OF REACTION

The litersature indicates that C~816, on reaction with
caustic sclution, free of sarbonate, should precipitate the
yellow insoluble compound NegTR07. gince lime 18 fed to the
dispossl systenm continuously, the oalcium selt should perhaps.
be formed. The presence of csrbonate favors the formation of
a soluble complex jon} nROWever, due to the lime feed, 1t i8
doubtful whether much carbonate was present in the Dispossl
Plant. Dr. Lafferty suggests that the simultansous absorption
ot . £~-216 may have caused the rormation of & soluble peroxy com=
pound of T {this complex 1s xnown to heve & brown color). Com=~
paratively 1ittle {nformation 18 at present available tO Kellex
on the chemlstiry 1nvolved butl steps have al resdy been taken %o .
obtain dats avallsble m Madison 3quare Ares thraugh Capstain
Rosenblum. However, the 14imited date available jndicate that
¢c-616 absorption by caus¥io, acoompanied by 1ime feeding, may
jead sither to soluble or 4insolubls- compounds, depending on the
quantities involved and the conditions provaili.ns. :

The formation of soluble salts may heve the dlsadvantsge
of consuming caustioc {rreversibly (Le.0e4 regeneration oy lime 18
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probably ineffective), and may lesd to various hagzards,
including the undesirable possibility thet soluble T come
pounds may ;st into the creek. Eventually, in any case,
insoluble compougds will form, and mi ht cause pluzgglng of

the towsr, pumps, eto. It may accordingly be necessary to
change the caustic solution more frsquently than 1s currently
practiced, or to modify the operation in other ways, at present
not understood due to lack of detsiled information regarding
the chemistry involved.

PUTURE POSSIBILITIES

As the scope of plent operaticns increases, two
sources of C~-616 lesk to the Disposal Flant appear probable
in addition to the two types of leaksges already described.

1. Partislly plugged barriera will be reconditiocned
with C-216 after repairs of whatever kind, thereby
generating C-616, which will be avacuated by the
Stokes pumps to the Disposal Plent slong with
C~216, G«74 and HF.

8. Leskage of C-818 from operating cells into the
¢-218 dispossal system may occur. There are a
mumber of velves which meay have C-216 (under
vecuum) on one side, snd C~8l6 on the othar,
and the C~816 may pass into the C-Bl6 system
ol ther becsuse of valve leekage, or sccidental
opening of the velve {the reverse of the second
incident described). This situetion can cecur,
1p connectioniwith the cell block valves, when
& building or part of a building has been taken
down for repairs, and one or more cells i{n it are
being conditioned while other cells are being
sharged with C-616. There are other bloock valves
around the cold trap piping for C-616 removal
which m&y also encounter these condltions, when
one cell i3 being trested with C-21€ while another
is being avacuated of C-61l8. In these cases, 4%
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g-17-AM valves ure involved, which are to be
pressursd with G-74 when closed. If operators
forget to turn the G-74 on, this type of leaksge
may involve significant quantities of C-816,
since xetal-sested valves may lesk &d3ross the
seats qul te appreciably.

In the former case, the quantity of C~-616 passing

. into the Disposal Plant is relatively small and it will slowly
build up in the ceustic aystem, with possible effects &as

described above. In the lstter case, the quantity of C~-618

going to the Dispesal Plent mey be rether large instantaneously,
due to the high volumetric cepacity of the Stokes pumps (200 ofm
maximum). The undesirable effect on the operstion of the Disposal
Plant may be even more pronounced. , _ .. »

It is apperent that enriched Cc~616 may be involved in
both sources of leuks. This poses the additional problems of
special hagzards and the value of the material lost. The matter
of nagard has salready besn referred to Mr. Van Valkenburg verbally
for further consideration. It 18 desired to escertsin the scope
of the problem involved before & more detailed gquantitative study
is made. The guestionof value has not yet been considared.

POSSIBLE CORRECTIVE EEASURES

The riratlearety measure conceived was the installation
of a special cold trap on the C-216 disposal lins hbetween Section
300 and the Diasposal Plant. There ares two obje ctions:

i. Neglect of itas operation as tinme goes ofle

8. 4pecial hassrds that may be introduced by con-
densing HP with enriched C=8l6.

In connection with (1), it is llkely that the cold
trap might not be properly meintained if used very seldom. How~
ever, this cold trep could be plsced nes&r K-14058, and malntsined
by en entirely separate opersting crew, who would not be psychologi-
oally affected by the comparative degree of use of other cold traps.
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Tn connection with (2), 1% 48 believed faasible to remove

some of the HF by pasaage over & sultadly daadigned sodl

fluoride serubber, probably capsble of reducsing uae UF con-
centration to below 1%. The affect of IF, wnlch willi uccumulate
in the trap and must be removed periodicd ly, on coundensed and
enriched C~618 has no: yet recsived destailed study. It will
also be necesssry to prevent lnlsakage ol molature, so as to
avold formation of P by hyirolysis. The design ol .such a cold
trap system, In view of tie lurg,y volume of loerts ind low C-8616
concentrations, mey present complexitles; no gquantitative in=-
vestigstion has yet been uede.

e use of a carbon trap is not practical or safe,
because the carbon will react with U=-216 t lorm explosive
compounds (at temperaturss below about 350°C, carbon reacts
with C-216 to form FC, which explodes on heaiting above this
temperature; st temperatures ebove 4350°G, carbon burns smoothly
in C-216 to form verious fluorocsérbons. Due to the intermi ttent
nature of the opersations, it i3 comsldered quite likely that
explosions will cecure)e

COHCLUSICNS

It is spparent that further study of the matters dise
cussed above is required before a satisfactory solution 1s
developed. As mentloned, steps Lave been initiated to obtain
further prelininsry informaticn. In the mesuntlme, Csrbide has
been advised by Mr. Jorcon (&t the operations mpeting held on
March 15th) thet the C~£1l6 Dispossl—System should not be used

or—(mBl8-ovacoEtIoNN, WG Ur. Johnson has arranged to have
Carbide anslyze the caustic solution regulsr.y, anda watch 1ts
concentration, etc.

sz

: .

It 13 also lmperative that operatora be instrumpsd.
slways to pressure, with G-74, valves blocking off c~-618 from
C~216 evacustion lines.
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